A field experiment was laid out in split plot design on residual effect of treatments comprising three nitrogen levels viz. N 75 (N 1 ), N 100 (N 2 ) and N 125 (N 3 ) in main-plot treatments and seven weed control treatments viz. (W 1 -butachlor + 1 Hand Weeding, W 2 -butachlor + 2 Mechanical Weeding, W 3 -butachlor + 2,4-D, W 4 -bispyribac sodium, W 5 -butachlor + bispyribac sodium, W 6 -HW-2, W 7 -control) as sub-plot treatments conducted during 2015-16 and 2016-17 at the Rajaula Agriculture Farm, MGCGVV, Satna (M.P.) to study the residual effect of N-levels and weed control methods on growth, yield and economics of wheat grown after rice. In case of succeeding wheat, the residual 125 kg N/ha performed the best with respect to growth, yield-attributes with the result 31.11 q/ha grain yield and Rs.33509/ha income. While, under sub plot treatments, Hand weedings two times were recorded significant grain yield (28.66 q/ha) and straw yield (38.17 q/ha) at (P <0.05) over control. However it was found non-significant different and also noticed higher over rest treatments. In this succession, Butachlor + 2, 4-D (0.80 kg/ha) was higher but in second position and similar trend was observed in successive way with rest of treatments.
INTRODUCTION
Wheat (Triticum aestivum L.) is the second major cereal crop of India next to rice. In Madhya Pradesh, with its large area, enjoys diverse climatic and soil conditions suitable for a broad range of agricultural products. Agriculture sector in Madhya Pradesh forms the backbone of its economy. It contributes almost one-fourth of the Gross State Domestic Product (GSDP) and is the main source of employment for over 65 percent of the population and constitutes about 60-75 percent of the rural income. Conventionally full tillage (3-4 passes) is done for sowing of wheat. The nutrients applied to rice crop are not fully utilized, which leads to their residual effect on the succeeding wheat crop. Nitrogen is a major nutrient required in the larger amount in cereal crop. Huge losses of nitrogen due to various ways including by weeds is very common. However, weed infestation is a major constraint to get optimum wheat yield under residual effect of nitrogen level. To resolve this problem, herbicide is a wise option to manage weeds (Gianessi, 2013) as it is a low cost, less labour and time demanding (Parvez, 2013) ; and target specific method of weed control (Simmons, 2006) . Herbicides are typically used for controlling weeds by applying in soil or foliage. It is expected to control weeds by chemical within the season of application, while it is unpredicted the persistency of herbicides in soil and their residual effect on the various crop growth. Although the use of herbicides creates public concern and receives much criticisms from naturalists and environments, but still herbicides are widely used for weed control in developed countries as well as in many developing countries like India. The area under herbicidal weed control has unexpectedly increased in India within last few years and it is not only for the increasing labor crisis or not for the cheap price of herbicides. Herbicide offers effective control on strong competing weeds and ensures competition free environment for better crop establishment. Therefore, herbicides has a role to greatly improve crop yield especially in wheat through effectual weed control under residual effect (Zahan, 2016 ) and that's why, adaptation level of herbicidal weed control is high in wheat at farmers' field (Gianessi, 2014) . In India where overall cropping intensity is 1.91, there is a high risk of using herbicides in rotational crops having high persistency in soil and continuous application of same herbicide repeatedly in the same field year after year increases the possibility of herbicide persistency in soil. Preferably, herbicide should remain chemically active long enough to provide satisfactory weed control up to critical period of weed competition during crop growing season and then it should degrade into inoffensive products. Several studies have shown herbicides are not generally susceptible to leaching when applied to the soil. Weeds can be controlled by herbicides, but it can be affect soil bio-chemical properties. Kiran et al. (2015) observed that root length, shoot length, seedling vigour and seed yield of succeeding mungbean were not affected when bispyribac was applied in the previous transplanted rice. Uncontrolled weeds are reported to cause upto 66% reduction in wheat grain yield (Kumar et al., 2011) or even more depending upon the weed density, type of weed flora and duration of infestation. It was important to investigate the changes in morphological and reproductive parameters under residual effect of different N-levels and weed control treatments. This was required in relation to the productivity and net income from wheat after rice under the existing agro-climatic conditions. Therefore, the present research was taken up.
MATERIALS AND METHODS
The field experiment was carried out during rainy seasons of 2015 and 2016 at the Rajaula Agriculture Farm, MGCGVV, Satna (M.P.). The soil of the experimental site was sandy-loam in texture and neutral in soil reaction (pH 7.46). The soil was low in nitrogen, medium in phosphorus and high in potash. The total rainfall received during the crop season was 584.3 mm distributed in 31 rainy days. The experiment was laid out in split plot design on residual effect of treatments comprising three nitrogen levels viz. Statistical analysis : To test the significance, the experimental data collected on various aspects of the investigation on maize and soil were statistically analyzed with the procedure described by Cochran & Cox (1967) and adopted by Cheema and Singh (1991) in statistical package CPCS-1. All the comparisons were made at 5% level of significance.
Sampling techniques Plant population:
The plant population per metre row length was recorded at 20 DAS from five row selected randomly and mean number of plants per metre row length was worked out and later converted into plants per square metre by multiplying with number of row in one metre area. For plant growth and yield attributes five randomly selected plants from each plot were tagged and their yield contributing characters were measured. Finally, mean was computed. Seed yield: The seed yield per net plot was recorded after winnowing the produce. Finally, seed yield of each plot was converted into seed yield per hectare by multiplying with appropriate conversion factor. Stover yield: The straw yield per plot was determined by subtracting seed yield (economical yield) of each plot from biological yield (bundle weight) of the same plot. This was later on converted in to straw yield per hectare by multiplying with the same conversion factor which was used in case of seed yield per hectare. The observations on crop growth, yield attributes and yield were recorded in all the treatments at the time of harvest. Harvest index was calculated as the ratio of grain yield to the biological yield. It was calculated as per the formula proposed by Nichiporovich (1967) .
Eq. 1
RESULTS AND DISCUSSION
Growth parameters: The data in Table 1 indicated that the highest level of residual nitrogen (N 125 ) resulted in significantly highest plant height, total and effective tillers/m length and dry weight/plant of wheat as compared to the lower levels of nitrogen. At the highest nitrogen level, the plant height were noticed during experimentation. In fact, the trend and limit of vegetative growth before the start of reproductive phase is mainly governed by the genetically behaviour inherited in the high-yielding wheat plant type as well as by the crop management practices of the region. The boosted vegetative growth (plant height and number of tillers/m length) due to increased nitrogen levels may be because of the fact that the applied nutrient promoted plant growth by ensuring higher number of greener leaves with increased photosynthesis. Profuse root development particularly due to increased availability of residual nitrogen insured more absorption of minerals, nutrients and soil moisture from the deeper soil layers. These favourable soil conditions brought about efficient utilization of plant nutrients accompanied by activating plant enzymes. The remarkable increase in plant height and formation of higher number of tillers/m length due to higher doses of residual nitrogen associated activities may be as a result of acceleration of cell elongation and cell division. Moreover, these growth parameters were predominantly augmented by nitrogen levels which might be due to the fact that nitrogen being major nutrient is essential for building up of protoplasm and protein which induce cell division and enlargement with initial meristematic activity. Improvement in P uptake by wheat crop with N levels may be due to the increase in grain and straw yield and P content is corroborated by Jaga et al., (2017) and Grain and straw yields of wheat were 24.2 and 23.4 % higher with 7.5 t FYM/ha over control. The content and yield of protein increased significantly with the addition of N upto 120 kg N/ha reported at Bichpuri, Agra, Uttar Pradesh by 5 . This is in accordance with the seed yield/ha from these treatments. Vinod Kumar et al. (2017) also found that increasing levels of nitrogen up to 90 kg/ha increased the net income and B:C ratio from wheat (PBW-502). The application of respective noted treatment which given higher yield has significant result at level of (P <0.05) over control in wheat crops. The different workers were noted the same result at different level of nitrogen and suggested that hand weeding may be done on availability of laborers on easily otherwise integrated weed management is best and will maintain sustainability.
Conclusion
On the basis of the experimental findings, it was concluded that application of 125 kg of N and two hand weeding has obtained maximum value of grain, straw as well as B: C ratio on residual effect after rice crop. However, the application of combined herbicide i.e. Butachlor + Bispyribac can be used satisfactorily to some extent than manual weeding in the regions where there is scarcity of laborers.
